Effect Of Supplementetion Of Soymilk To Goat’s Milk On The Chemical Composition And Sensory Characteristics Of Yoghurt by Mohamed, Igbal
EFFECT OF SUPPLEMENTETION OF SOYMILK TO GOAT’S 
MILK ON THE CHEMICAL COMPOSITION AND SENSORY 
CHARACTERISTICS OF YOGHURT 
 
 
By 
Igbal Mohamed Abd Alhaleem 
B.Sc. (Agric.), University of Assiut, Egypt 
1988 
 
 
 
A thesis Submitted in Fulfillment for the Requirements  
For the Degree of Master of Science in Animal  
Production (Dairy Technology) 
 
 
 
Supervisor: Dr. Mohamed Osman Mohamed Abdalla 
 
 
Department of Dairy Production 
Faculty of Animal Production 
University of Khartoum 
November 2001 
TABLE OF CONTENTS 
 
 Page 
DEDICATION i 
ACKNOWLEDGEMENTS  ii 
ABSTRACT iii 
ARABIC ABSTRACT iv 
CHAPTER ONE: INTRODUCTION 1 
CHAPTER TWO: LITERATURE REVIEW 3 
2.1 Milk 3 
2.1.1 Goat’s milk 3 
2.2 Fermentation           4 
2.3 Fermented dairy products    5 
2.4 The therapeutic effect of fermented dairy products       6 
2.5 Yoghurt 6 
2.5.1 Starter cultures in yoghurt  6 
2.5.2 Composition of yoghurt  7 
2.5.3 Types of yoghurt 7 
2.5.3.1 Flavored yoghurt 7 
2.5.3.2 Frozen flavored yoghurt:  8 
2.5.3.3 Acidophilus yoghurt:  8 
2.5.3.4 Set yoghurt:  8 
2.5.3.5 Stirred yoghurt 8 
2.6 Factors affecting the quality of yoghurt 
9 
2.6.1 Type of milk 9 
2.6.2 Starter cultures 9 
2.6.3 Heat treatment  9 
2.6.4 Storage of yoghurt 10 
2.7 Nutritional value of yoghurt 11 
2.8 Therapeutic effect of yoghurt   11 
2.9 Stabilizers in yoghurt  12 
2.10 Gum Arabic as a stabilizer   12 
2.11 Uses of soymilk in the dairy industry 13 
CHAPTER THREE:MATERIALS AND METHODS 15 
3.1 Materials 15 
3.2 Methods 15 
3.2.1 Preparation of soymilk 15 
3.2.2 Preparation of samples for yoghurt manufacture 15 
3.2.3 Manufacture of yoghurt 16 
3.2.4 Chemical analyses of milk and yoghurt 16 
3.2.4.1 Fat content 16 
 Page 
3.2.4.2 Protein content 17 
3.2.4.3 Total solids content 18 
3.2.4.4 Ash content 18 
3.2.4.5 Titratable acidity 19 
3.2.5 Sensory evaluation 19 
3.2.6 Statistical analyses 19 
CHAPTER FOUR:RESULTS AND DISCUSSION 20 
4.1 Effect of level of substitution of soymilk on the chemical  
composition of yoghurt 20 
4.2 Effect of concentration of soymilk on the sensory 
characteristics of yoghurt 23 
4.3 Effect of type of fruit on the chemical composition of 
yoghurt 24 
4.4 Effect of type of fruit on the sensory characteristics of 
yoghurt 27 
4.5 Effect of concentration of Gum Arabic on the chemical  
composition of yoghurt 29 
4.6 Effect of concentration of Gum Arabic on sensory 
characteristics of yoghurt. 31 
4.7 Effect of storage period on the chemical composition of 
yoghurt 34 
4.8 Effect of storage period on the sensory characteristics of          
yoghurt 35 
CHAPTER FIVE:CONCLUSIONS AND 
RECOMMENDATIONS 36 
5.1 Conclusions 36 
5.2 Recommendations  36 
REFERENCES 38 
APPENDICES  48 
 LIST OF TABLES 
 
Table Title Page
1 Effect of concentration of soymilk on the chemical 
composition of yoghurt 22 
2 Effect of concentration of soymilk on the sensory 
characteristics of yoghurt 25 
3 Effect of type of fruit on the chemical composition of 
yoghurt 26 
4 Effect of type of fruit on the sensory characteristics of 
yoghurt 28 
5 Effect of concentration of Gum Arabic on the 
chemical composition of yoghurt 30 
6 Effect of concentration of Gum Arabic on the Sensory 
characteristics of yoghurt 32 
7 Effect of storage period on the chemical composition 
of yoghurt 33 
8 Effect of storage period on the Sensory characteristics 
of yoghurt 35 
 
 
 i
 
 
 
DEDICATION 
 
   To the memory of my parents 
   To my husband Tarig and children: 
   Alhassn, Arwa and Aya 
   To my sisters and brothers  
   With love 
 
Igbal 
 ii
 
 
ACKNOWLEDGEMENTS 
 
Thanks to God who gave me health and patience to accomplish this 
investigation. Thanks are extended to my supervisor Dr. Mohamed 
Osman Mohamed Abdalla for being kind and helpful during the study. 
His guidance, good advice and constructive criticisms gave me the power 
and enthusiasm to work hard and come up with this research. 
 I am grateful to staff, technicians and students of the Department of 
Dairy Production, Faculty of Animal Production and Shambat Library for 
their great help. Thanks are also extended to the staff of Khartoum Dairy 
Products Company for supplying me some materials used in this study. 
 I would like to acknowledge my husband’s family especially and 
Aunt Fatima, my neighbors, friends and Afaf Gareeballa for being kind 
with me till this investigation was completed. 
 Special thanks with love and gratitude are extended to my husband, 
children, sisters and brothers whose patience and encouragement made 
this effort possible. 
 
 iii
ABSTRACT 
 
 This investigation was carried out to study the effect of 
supplementation of goat’s milk with soymilk and addition of Gum Arabic 
and fruit juices on the quality of yoghurt. Yoghurt was made from fresh 
goat’s milk supplemented with soymilk (10, 15 and 20%), mixed with 
Gum Arabic (0.5 and 0.7%). Sugar (6%) and juices of banana (90 mg/100 
ml water), mango (50 mg/ml water) and guava (100 mg/100 ml water). 
 The results showed that fat, protein, ash contents and acidity were 
high in the plain yoghurt, while the highest value of total solids was 
obtained in yoghurt supplemented with 10% soymilk. The highest scores 
of color, flavor, consistency and overall acceptability were obtained in the 
plain yoghurt, while the highest score of taste was obtained in yoghurt 
supplemented with 15% soymilk.  The highest fat, protein, ash content 
and total solids were obtained in guava yoghurt, while the highest acidity 
was obtained in mango yoghurt the best taste and color are obtained in 
guava yoghurt the highest scores of flavor and consistency were obtained 
in banana yoghurt, while the highest overall acceptability obtained in the 
mango yoghurt.  The highest contents of protein, total solids, ash and 
acidity were obtained in yoghurt with 0.5% Gum Arabic, while the 
highest fat content was obtained in yoghurt with 0.7% Gum Arabic. The 
highest scores of color, flavor, taste and overall acceptability were 
obtained in yoghurt with 0.7% Gum Arabic, while the highest consistency 
was obtained in yoghurt with 0.5% Gum Arabic.  The highest values of 
fat, total solids and ash were reported on the 3rd day of storage period, 
while the highest values of protein and acidity were obtained at the 6th 
day of storage. The highest scores of color, consistency, taste and overall 
acceptability were reported on the 3rd day of storage period, while the 
highest scores of flavor were obtained on the 6th day of storage period.  
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  ﺨﻼﺼﺔ ﺍﻷﻁﺭﻭﺤﺔ
 
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺩﺭﺍﺴﺔ ﺍﺜﺭ ﺇﻀﺎﻓﺔ ﻟﺒﻥ ﺍﻟﺼﻭﻴﺎ ﺇﻟﻰ ﻟﺒﻥ ﺍﻟﻤﺎﻋﺯ ﻭﺇﻀﺎﻓﺔ ﺍﻟﺼﻤﻎ 
ﺼﻨﻊ ﺍﻟﺯﺒﺎﺩﻱ ﻤﻥ ﻟﺒﻥ ﺍﻟﻤﺎﻋﺯ ﺍﻟﻁﺎﺯﺝ ﺍﻟﻤﻀﺎﻑ . ﺍﻟﻌﺭﺒﻲ ﻭﻋﺼﻴﺭ ﺍﻟﻔﻭﺍﻜﻪ ﻋﻠﻰ ﻨﻭﻋﻴﺔ ﺍﻟﺯﺒﺎﺩﻱ
ﻭﻋﺼﻴﺭ %( 6.0)ﻭﺍﻟﺴﻜﺭ %( 7.0ﻭ 5.0)ﺍﻟﺼﻤﻎ ﺍﻟﻌﺭﺒﻲ %( 02ﻭ 51، 01)ﺍﻟﻴﻪ ﻟﺒﻥ ﺍﻟﺼﻭﻴﺎ 
  ﺍﻟﻤﻭﺯ
  (.ﻤل ﻤﺎﺀ001/ﺠﻡ001)ﻭﺍﻟﺠﻭﺍﻓﺔ ( ﻤل ﻤﺎﺀ 001/ﺠﻡ 05)ﻭﺍﻟﻤﺎﻨﺠﻭ ( ﻤل ﻤﺎﺀ 001/ﺠﻡ09)
ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺇﻥ ﺍﻟﺩﻫﻭﻥ ﻭﺍﻟﺒﺭﻭﺘﻴﻥ ﻭﺍﻟﺭﻤﺎﺩ ﻭﺍﻟﺤﻤﻭﻀﺔ ﻜﺎﻨﺕ ﺃﻋﻠﻰ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ   
ﺃﻋﻠﻰ ﻗﻴﻤﺔ ﻟﻠﺠﻭﺍﻤﺩ ﺍﻟﻜﻠﻴﺔ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﻀﺎﻑ ﺇﻟﻴﻪ ﻟﺒﻥ . ﺍﻟﻤﺼﻨﻭﻉ ﻤﻥ ﻟﺒﻥ ﺍﻟﻤﺎﻋﺯ
ﻬﺔ ﻭﺍﻟﻘﻭﺍﻡ ﻭﺍﻟﻘﺒﻭل ﺍﻟﻜﻠﻲ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﺼﻨﻭﻉ ﺃﻋﻠﻰ ﺩﺭﺠﺔ ﻟﻠﻭﻥ ﻭﺍﻟﻨﻜ% . 01ﺍﻟﺼﻭﻴﺎ 
ﺃﻋﻠﻰ . ﻟﺒﻥ ﺍﻟﺼﻭﻴﺎ% 51ﻤﻥ ﻟﺒﻥ ﺍﻟﻤﺎﻋﺯﻭ ﺃﻋﻠﻰ ﺩﺭﺠﺔ ﻟﻠﻁﻌﻡ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﻀﺎﻑ ﺇﻟﻴﻪ
ﻗﻴﻤﺔ ﻟﻠﺩﻫﻭﻥ ﻭﺍﻟﺒﺭﻭﺘﻴﻥ ﻭﺍﻟﺭﻤﺎﺩ ﻭﺍﻟﺠﻭﺍﻤﺩ ﺍﻟﻜﻠﻴﺔ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﺼﻨﻭﻉ ﺒﺈﻀﺎﻓﺔ ﺍﻟﺠﻭﺍﻓﺔ 
ﺍﻟﻤﺼﻨﻭﻉ ﺒﺈﻀﺎﻓﺔ ﺍﻟﻤﺎﻨﺠﻭ ﻭ ﺃﻋﻠﻰ ﺩﺭﺠﺔ ﻟﻠﻁﻌﻡ  ﺒﻴﻨﻤﺎ ﺃﻋﻠﻰ ﻗﻴﻤﺔ ﻟﻠﺤﻤﻭﻀﺔ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ
ﻭﺍﻟﻠﻭﻥ ﻅﻬﺭﺕ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﺼﻨﻭﻉ ﺒﺈﻀﺎﻓﺔ ﺍﻟﺠﻭﺍﻓﺔ ﻭ ﺃﻋﻠﻰ ﺩﺭﺠﺔ ﻟﻠﻨﻜﻬﺔ ﻭﺍﻟﻘﻭﺍﻡ ﻭﺠﺩﺕ ﻓﻲ 
ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﺼﻨﻭﻉ ﺒﺈﻀﺎﻓﺔ ﺍﻟﻤﻭﺯ ﺒﻴﻨﻤﺎ ﺍﻋﻠﻰ ﺩﺭﺠﺔ  ﻟﻠﻘﺒﻭل ﺍﻟﻜﻠﻲ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﺼﻨﻭﻉ 
ﻤﺩ ﻭﺍﻟﺭﻤﺎﺩ ﻭﺍﻟﺤﻤﻭﻀﺔ ﻭﺠﺩﺕ  ﻓﻰ ﺍﻟﺯﺒﺎﺩﻱ ﺃﻋﻠﻰ ﻗﻴﻤﺔ ﻟﻠﺒﺭﻭﺘﻴﻥ ﻭﺍﻟﺠﻭﺍ. ﺒﺈﻀﺎﻓﺔ ﺍﻟﻤﺎﻨﺠﻭ
% 7.0ﺼﻤﻎ ﻋﺭﺒﻲ ﺒﻴﻨﻤﺎ ﺃﻋﻠﻰ ﻨﺴﺒﺔ ﻟﻠﺩﻫﻭﻥ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﻀﺎﻑ ﺇﻟﻴﻪ % 5.0ﺍﻟﻤﻀﺎﻑ ﺇﻟﻴﻪ 
ﺍﻋﻠﻲ ﺩﺭﺠﺔ ﻟﻠﻭﻥ ﻭﺍﻟﻨﻜﻬﺔ ﻭﺍﻟﻁﻌﻡ ﻭﺍﻟﻘﺒﻭل ﺍﻟﻜﻠﻲ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﻀﺎﻑ ﺇﻟﻴﻪ . ﺼﻤﻎ ﻋﺭﺒﻲ
. ﺼﻤﻎ ﻋﺭﺒﻲ %5.0ﺼﻤﻎ ﻋﺭﺒﻲ ﺒﻴﻨﻤﺎ ﺃﻋﻠﻰ ﺩﺭﺠﺔ ﻟﻠﻘﻭﺍﻡ ﻓﻲ ﺍﻟﺯﺒﺎﺩﻱ ﺍﻟﻤﻀﺎﻑ ﺇﻟﻴﻪ % 7.0
ﺃﻋﻠﻰ ﻗﻴﻤﺔ ﻟﻠﺩﻫﻭﻥ ﻭﺍﻟﺠﻭﺍﻤﺩ ﺍﻟﻜﻠﻴﺔ ﻭﺍﻟﺭﻤﺎﺩ ﺴﺠﻠﺕ ﻓﻲ ﺍﻟﻴﻭﻡ ﺍﻟﺜﺎﻟﺙ ﻟﻠﺘﺨﺯﻴﻥ ﺒﻴﻨﻤﺎ ﺃﻋﻠﻰ ﻗﻴﻤﺔ 
ﺃﻋﻠﻰ ﺩﺭﺠﺔ ﻟﻠﻭﻥ ﻭﺍﻟﻘﻭﺍﻡ ﻭﺍﻟﻁﻌﻡ . ﻟﻠﺒﺭﻭﺘﻴﻥ ﻭﺍﻟﺤﻤﻭﻀﺔ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﻴﻭﻡ ﺍﻟﺴﺎﺩﺱ ﻟﻠﺘﺨﺯﻴﻥ
 ﻭﺍﻟﻘﺒﻭل ﺍﻟﻜﻠﻲ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﻴﻭﻡ ﺍﻟﺜﺎﻟﺙ ﻟﻠﺘﺨﺯﻴﻥ ﺒﻴﻨﻤﺎ ﺃﻋﻠﻰ ﺩﺭﺠﺔ ﻟﻠﻨﻜﻬﺔ ﻭﺠﺩﺕ ﻓﻲ ﺍﻟﻴﻭﻡ
 .ﺍﻟﺴﺎﺩﺱ ﻟﻠﺘﺨﺯﻴﻥ
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CHAPTER ONE 
INTRODUCTION 
 
 Fermented milk products are cultured dairy products made from skim, 
whole or slightly concentrated milk, that require specific lactic acid bacteria 
to develop their characteristic flavor and texture. Fermented milks are 
usually fluid or semi-fluid in nature and all contain lactic acid in varying 
proportions. Fermentation of milk modifies its properties resulting in 
beverages such as yoghurt; kefir and other cultured dairy products (Webb et 
al., 1980).   
 Fermented milks in general have a good nutritional value that 
compares favorably with that of milk from which they are made (Abou 
Dawood et al., 1993). 
Yoghurt and other cultured dairy products are highly nutritious foods 
which in some circumstances also have therapeutic value (Deeth, 1984). 
Yoghurt contains all the elements of nutrition found in milk in more 
digestible form (Abou Dawood et al., 1993). Yoghurt is always made from 
cow’s or baffaloe’s milk, although production from goat’s milk is 
economically less expensive than cows and baffaloe’s milk (Abbrahamsen et 
al., 1981). 
In some countries, goat’s milk is consumed as fluid milk, even on a 
commercial basis and the components of goat’s milk are of considerable 
market interest (Haenlein, 1995). 
Since the goat is the animal of poor people and its milk is consumed 
fresh, in addition to the possibility of manufacturing dairy products from this 
milk, especially being focused on the goat as a major dairy animal in the 
household. The present study was aimed to utilize goat’s milk supplemented 
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with soymilk in the manufacture of yoghurt as with immediate objectives to 
determine  
1- The effect of addition soymilk to goat's milk at three different 
concentrations on chemical and organoleptic characteristics and shelf 
life of the product. 
2- To investigate the affect of addition of juices of different concentrations 
of three fruits on chemical organoleptic and shelf life. 
3- The utilization of Gum Arabic at two levels on chemical organoleptic 
and shelf life. 
 3
CHAPTER TWO 
LITERATURE REVIEW 
 
2.1 Milk  
 Milk is the liquid food secreted by the mammary gland of mammals 
for the nourishment of the newly born, which contains three basic 
components water, fat and solids- non-fat (Eckles et al., 1951). Milk is an 
important source of high quality protein, lactose, vitamin (except vitamin C), 
calcium and phosphorus, and it is the only food in which lactose in naturally 
found (Woodhill, 1961). 
2.1.1 Goat’s milk 
 The composition of goat’s milk and factors affecting it has been 
reviewed comprehensively (Parkash and Jenness, 1968; Anifantakis, 1986). 
Interest in nutritive in value of goat’s milk includes all fractions and how 
they may differ from those in the milk of other species. Goat’s milk fed to 
under-nourished infants or children with digestive malnutrition has been 
found to be at least equal or even superior substitute to cow’s milk 
(Razatindrakoto et al., 1993).  In temperate countries where goats are used 
primary or exclusively for milk production, claims have been made that goat 
has important advantages over the cow as milk producer for human nutrition 
(Jenness, 1980). The protein content of goat’s milk is much higher than that 
of human and cow’s milk (Haenlein, 1995).  The nutritional value of goat’s 
milk has been recognized for centuries, having the following nutritional 
merits (Pal and Agnihorti, 1995): 
1- Goat’s milk casein, the major milk protein has a unique chemical 
structure; it forms soft curd in the human digestive tract, which is 
digested more easily than cow’s milk. 
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2-  Cow’s milk has species-specific antigens and persons allergic to these 
components can get a relief by changing to goat’s milk. 
3- Goat’s milk is naturally homogenized and contains greater proportion 
of smaller fat globules that are easier to digest than cow’s milk. Hence, 
goat’s milk is recommended for infants, invalids and convalescent 
people. 
4- Goat’s milk is said to have a role in improving appetite and digestive 
efficiency, if consumed regularly. 
5- Butter and ghee from goat’s milk are reported to have great medicinal 
value due to the presence of caproic, caprylic and capric acids in 
relatively large proportions than bovine milk fat. 
6- Goats prefer open-air life; this protects them from tuberculosis-causing 
bacteria. Goat’s milk therefore, can be considered safer than cow’s 
milk. 
7- Goats can be milked as often as required preventing milk storage 
problem. Goat’s milk is also reported to have lower number of 
commonly determined species of spoilage bacteria than cow’s milk. 
8- Goat’s milk contains more calcium, magnesium and phosphorus than 
bovine milk. 
9- The vitamin content of goat’s milk is comparable to cow’s milk except 
folic acid, which is deficient. Therefore, infants fed with goat’s milk 
should be ensured oral supplementation of folic acid to avoid anemia in 
the long run. 
2.2 Fermentation           
 Fermentation causes the most marked changes. It affects the 
carbohydrate, protein and vitamin components as well as producing flavor 
compounds particularly acetaldehyde, some enzymes and bacterial mass. 
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Lactose is broken down to glucose and by the enzyme lactase produced by 
the starter bacteria, and the glucose formed is rapidly metabolized to lactic 
acid (Deeth, 1984). Lactic acid gives cultured products their typical sour 
refreshing taste and causes the milk to gel or clot as a preservative (Deeth, 
1984). 
2.3 Fermented dairy products    
 Fermented dairy products have been reported to be more nutritious 
than the milk from which they are made (Shahani and Chandan, 1979; 
Ayebo and Shahani, 1980; Deeth and Tamime, 1981). The higher nutritional 
value of these products has been attributed to increased production of certain 
nutrients and to the prehydrolysis of milk components. 
 Fermented milk products are cultured dairy products made from skim, 
whole or slightly concentrated milk that require specific lactic acid bacteria 
to develop their characteristic flavor and texture. These products include 
culture buttermilk, sour cream, yoghurt, acidophilus milk, kefir and 
concentrated fermented milk products (Hargrove and Alford, 1972). 
 The balanced contents of several vitamins, regulation of cholesterol 
metabolism, increase of proteins and fat utilization of some cations made 
fermented milk products among the most valuble natural products 
recommended for human nutrition (Oberman, 1985). One of the important 
factors determining the specific identity of fermented milk products is the 
flavoring components (Oberman, 1985). 
 Cultured or fermented milk products, depend on starter culture 
bacteria not only for acid development, but also for accumulation of 
desirable intermediates such as volatile acids, acetone (dimethyl ketol, 
methyl carbionl) and diacetyl (diketobutane, biacetyl) which act as flavoring 
agents (Pepper and Robert, 1977). 
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2.4 The therapeutic effect of fermented dairy products       
 The longevity of people in certain areas, particularly around the Black 
sea, is attributed to their daily consumption of fermented milks particularly 
yoghurt (Deeth, 1984). People who lack the enzyme lactase can consume 
culture of milk, in which lactose is partly broken into simple sugars by the 
bacterial enzymes (Alpha Laval Dairy handbook). In Russia, some 
pediatricians and nutritionists prefer yoghurt to fresh milk as a weaning food 
for infants (Tatchenko, 1972). 
 Fermented milk products are widely used in the Balkan area for 
medicinal purposes against diseases such as pneumonia, dysentery and less 
serious complaints such as sore throat and laryngilis (Peterson, 1981). 
2.5 Yoghurt 
 Yoghurt is the most popular fermented dairy product over the world, 
and its taste and aroma differ from other acidified products in that, the 
aromatic substances include small quantities of acetic acid and acetaldehyde. 
Yoghurt is a fermented dairy product resulting from the growth of 
Lactobacillus bulgaricus and Streptococcus thermophilus in worm milk, 
characterized by smooth, viscous gel (Kosikowski, 1982). It is always made 
of goat’s milk economically less expensive than cow’s or baffaloes’ milk 
(Abbrahamsen and Holman, 1981). 
Goat’s milk yoghurt is characterized by having “goaty flavor” low 
viscosity and serum separation during storage, several attempts however, 
have been made to overcome these problems (Abbrahamsen et al., 1982). 
2.5.1 Starter cultures in yoghurt  
Lactic acid bacteria belong to the genera Streptococcus, Leuconostoc 
and Lactobacillus. However, in yoghurt starter bacteria, which are 
thermophilus and Lactobacillus bulgaricus, are thermoduric and 
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homofermentative (Tamima and Deeth, 1980). Lactobacillus bulgaricus has 
been reported to be the main flavor contributor in yoghurt (Hamdan et al., 
1971). The presence of acetaldehyde was very important for good flavor 
(Sandine and Elliker, 1970a). 
2.5.2 Composition of yoghurt  
There are no specific regulations concerning yoghurt, although 
manufacturers follow a code of practice for the composition or labeling of 
yoghurt issued in 1983 by the Dairy Trade Federation in  consultation with 
lactose  (the local authorities coordinating body on trading standards).  This 
recommends that all yoghurt should have     a minimum milk solids-non-fat 
content of 8.5% and a minimum milk protein content of 3%. It suggests that 
yoghurt described as low fat should contain not less than 0.5% and not more 
than 2% fat (Corporate authors, 1983). 
The biological value of the proteins in yoghurt increased by 
fermentation, and yoghurt protein is superior to milk protein (Shahani and 
Chardan, 1979).  Deeth and Tamime (1981) found that yoghurt is a 
particularly rich source of calcium, and that it is better absorbed and utilized 
than calcium in the normal balanced diets. Several trials were carried out to 
improve the consistency of yoghurt and similar products like zabadi by 
increasing total solids content by means of adding skim milk powder (El-
Shibiny et al., 1978; Abrahamsen and Holmen, 1982). 
2.5.3 Types of yoghurt 
There are many types of yoghurt (Tamime and Deeth, 1980; 
Kosikowski, 1982): 
2.5.3.1 Flavored yoghurt 
In the traditional (sundae – style) 15-18% by weight of fruit purees or 
syrup is layered on the bottom of the container. The worm fortified milk of 
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mix inoculated with starter organisms is poured over, and the full container 
is sealed and incubated (Kosikoowski, 1982) Swiss, continental or stirred-
style methods of  producing yoghurt require blending at 16oC of fruit purees, 
sucrose and stabilizer into fresh plain yoghurt, previously bulk inoculated in 
milk cans or vats (Kosikowski, 1982). Orange, lemon, vanilla and coffee 
essences may be incorporated directly into the yoghurt mixes before 
incubation. Sugar also may be added before or after incubation. Flavored 
yoghurt is significantly higher in calories than plain yoghurt because of the 
extra sugar (7-15%), (Kosikowski, 1982). 
2.5.3.2 Frozen flavored yoghurt 
This type of yoghurt, which is hard or soft like ice cream or frozen on 
a stick, was developed in the late 1960s in North America. Yoghurt on a 
stick is popular among children because it gives a delightful taste 
(Kosikowki, 1982). 
2.5.3.3 Acidophilus yoghurt  
It exists in the United States as a special product in which the 
organism Lactobacillus acidophilus replaces or supplements Lactobacillus 
bulgaricus, where when the latter is totally replaced, yoghurt contains large 
number of viable acid producing bacteria (Kosikowski, 1982). 
2.5.3.4 Set yoghurt  
This type of yoghurt is inoculated, packaged and incubated in the 
retail containers (Tamime and Deeth, 1980). 
2.5.3.5 Stirred yoghurt 
It is the most popular in the United States, and inoculated with starter 
culture and incubated in bulk prior to packaging (Tamime and Deeth, 1980). 
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2.6 Factors affecting the quality of yoghurt 
2.6.1 Type of milk 
 Yoghurt from goat’s milk had a better digestibility than cow’s milk, 
and the composition varies according to type of milk (Tamime and Deeth, 
1982). Goat’s milk is naturally homogenized and contains smaller fat 
globules, which are easier to digest than cow’s and baffaloe’s milk (Fevrier 
et al., 1993). Casein from goat’s milk has the same four fractions (αs1, αs2, 
b and k-casein) as cows’ milk casein, but genetic differences by breed and 
individuals in αs1- casein occur. Low αs1- casein type of goat’s milk has 
shorter coagulation times and weaker resistance to heat than higher types 
(Jordana et al., 1995). 
2.6.2 Starter cultures 
           Different starter cultures are used in the manufacture of dairy 
products, which may be single strain, mixed strain or multiple strain (Alpha 
Laval Dairy Handbook). 
 Yogurt starter culture is composed of Lactobacillus bulgaricus  and 
Streptococcus thermophilus in a 1:1 ratio, these two organisms have a 
stimulating effect on each other, the growth of lactobacilli results in the 
breakdown of proteins releasing peptides which encourage the streptococcal 
growth, leading to the production of formic acid and carbon dioxide that in 
turn stimulate Lactobacillus bulgaricus which is responsible for further 
production of lactic acid (Corporate atuthors, 1983). During incubation, both 
organisms produce acetaldehyde that gives yoghurt its characteristic flavor  
2.6.3 Heat treatment  
 Heating temperature of milk used in yoghurt manufacture has been 
considered as an important process from the technological and hygienic 
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point of view. It helps to give yoghurt good body and texture as well as 
acceptable flavor (Monib et al., 1981). 
 Heat treatment of milk takes place by vat treatment (85oC/10-40 min), 
high temperature short time treatment (HTST, at 98oC/0.5-1.87 min) and 
ultra high temperature treatment (UHT, 140oC/2-4 seconds). The most viable 
heating process investigated was HTST with a residence time of 1.87min 
(Parnel-Clunies et al., 1986).  Monib et al. (1981) reported that heat 
treatment of milk had a noticeable effect on the quality of yoghurt, with best 
quality being that for the product made from milk heated to 85oC for 10 
minutes. Vescove (1970) mentioned that yoghurt made from milk 
pasteurized at 90oC for 30 minutes had increased amount of acetaldehyde 
comparative with that made from milk with commercial pasteurization (time 
and temperature). 
2.6.4 Storage of yoghurt  
Lacrosse (1972) kept yoghurt at 5, 10 and 15oC and found that 
acceptable duration at 10oC was 5-7 days.  The chemical composition of 
yoghurt samples stored at 4-5oC and 9-10oC showed a regular in total solids, 
fat, acidity and pH. All components regularly increased by storage except fat 
and pH value, which decreased. It could also be observed that the rate of 
changes in chemical composition of yoghurt samples stored at 9-10oC was 
relatively higher as compared with those stored at 4-5oC. This difference 
might be attributed to the accelerating effect of temperature (9-10oC) on both 
bacterial and enzymatic activity. However, keeping at 4-5oC retarded this 
activity (Shalaby et al., 1989). 
         Accolas et al. (1977) found that yoghurt stored at 14oC showed 
considerable acid production during storage which declined at 8oC and no 
acid was produced in samples kept at 0oC.  Cold storage and careful stock 
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rotation have role in ensuring that consumer always receives uniform, good 
quality yoghurt (Humphrey and Maurean, 1969). 
2.7 Nutritional value of yoghurt 
The nutritive value of yoghurt is similar to that of milk from which it 
is prepared, the differences occurring only as a result of fortifications, use of 
additives and fermentation (Deeth, 1984). Some yoghurt may contain small 
amount of permitted food additives such as preservatives, stabilizers or 
starch, colors or flavors, although an increasing number of fruit yoghurt is 
being made with only natural additives. It is a highly nutritious food suitable 
for every one. Plain yoghurt can be given to infants who are being weaned 
from liquid to solid diet, as it provides valuable nutrients present in milk (in 
a more solid form), (Corporate authors, 1983). Yoghurt is also recommended 
for invalids and elderly because it is easy to digest, those concerned with 
weight reduction find low- fat plain yoghurt or reduced- calorie yoghurt 
useful as part of their calorie controlled diet (Corporate authors,1983). 
Yoghurt has a refreshing pleasant, organoleptic and high nutritive value 
(Lang and Lang, 1973). Fermentation reduces lactose content in the resultant 
yoghurt. Alm (1982) reported that the fermented milk products should be 
considered as alternatives in formulation diets for lactose- intolerant people. 
2.8 Therapeutic effect of yoghurt   
 Yoghurt is widely used as a skin lotion and women made a most 
effective hair conditioner by mixing yoghurt with eggs and drops of olive oil 
(Peterson, 1981). The inhibitory effects of lactic acid bacteria have been 
reported by several investigators (Hurts, 1972; Driessen and Stadhoulders, 
1982; Sultan et al., 1988). The inhibition of contamination organisms by 
yoghurt starter culture may be attributed to the combined effect of lactic acid 
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and antibacterial substances produced by the starter culture (Mohrand and 
Said, 1990). 
2.9 Stabilizers in yoghurt  
 Stabilizers, which are hydrophilic in nature, are added in order to 
improve the viscosity of the product and prevent whey syneresis (Tamime 
and Robinson, 1988).Various additives such as gelatin, pectin, sodium 
hexametaphosphate, gum acacia, starch and Gum Arabic are used at 
different levels to overcome the problem of whey separation (El-Sobery and 
Shalaby, 1991).  Leder and Thomasow (1973) and Shukla et al. (1986) 
mentioned that gelatin was the best additive in improving the quality of 
yoghurt. Kosikowski (1982) expressed the opinion that the presence of 
stabilizers affects the refreshing taste of the product. 
 Thomasow and Hoffman (1978) and Chawla and Balachandran (1986) 
concluded that starch could be used successfully to reduce whey separation. 
Hamdy et al. (1972) and El-Shibiny et al. (1978) stated that the addition of 
gelatin improved the organoleptic properties of yoghurt. Some hydrocolloids 
cause a noticeable decrease in volatile fatty acids, acetaldehyde and diacetyl 
contents in the resultant yoghurt. This is attributed to the negative effect of 
additives on the growth of starter culture where total counts of L. bulgaricus, 
the organism responsible for the production of flavor components, slightly 
decreased (El-Sobery and Shalaby, 1991). 
2.10 Gum Arabic as stabilizer   
Gum Arabic is a highly branched uronic acid, heterpolysaccharide 
produced as an exudate from trees of Acacia senegal (Jaques and Emile, 
1968). Gum Arabic is considered as being essential a mixture of 
heteroglycans, although common contaminations include proteinaceans and 
phenolic substances, glycosides and foreign matter (Fenneman, 1976). 
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Atta Almannan (1995) studied the effect of Gum Arabic and guar gum 
as stabilizers on yoghurt quality, the results showed that Gum Arabic gave 
yoghurt the best consistency, highest flavor and whey separation was the 
best. In addition, Gum Arabic gave the highest viscosity and pH to the 
yoghurt, and there was a significant difference in color between Gum Arabic 
and guar gum. 
2.11 Uses of soymilk in the dairy industry 
 Soymilk offers the most practical economic substitute to milk for the 
manufacture of many dairy products (Hofi et al. 1976; El- Softy Mehanna, 
1977; Abou-Donia et al., 1980; Hamad et al., 1985). Starter cultures of 
yoghurt grown on soymilk medium resulted in increasing the total bacterial 
count, lactic acid bacterial count and titratable acidity of the resultant 
fermented milk, furthermore the clotting time was decreased (Abou El-Ella 
et al., 1980). Soymilk can also be successful for growing lactic starter 
culture (Angelles and Marth, 1971; Mital et al., 1974; Kothari, 1976). 
 Obara (1968) suggested that an acceptable cheese-like product could 
be produced form soymilk using a mixture of Lactococcus Lactis ssp. Lactis 
and Lactococcus Lactis ssp. Cremoris. A satisfactory Cheese-like product 
can also be produced, by incorporating rennet extract and skim milk into 
soymilk, using S. thermophilus as a fermenting bacterium (Hang and Jacks, 
1967). 
 Yamamaka et al. (1970) developed a sour milk beverage, or yoghurt 
from an aqueous dispersion of skim milk solids, soy protein and amino acids 
fermented by L. bulgaricus and S. thermophilus. They claimed that adding 
amino acids to the fermented medium masked the characteristic flavor of soy 
protein. 
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 In Egypt, many attempts were made to enhance soy protein in the 
manufacture of some imitated dairy products such as cheese (Ghaleb et al., 
1983; Magdob et al., 1985), yoghurt (Ghaleb et al, 1983; El-Deeb and 
Hassan, 1987), and ice cream (El-Deeb and Salam, 1984; Hamad et al., 
1985). Soybeans in the whole- unmodified form are relatively indigestible 
and not highly acceptable as food (Steinkraus et al., 1962). Therefore, many 
food products have been developed from soybeans after modification such 
as soymilk (Kanda et al., 1981; Aworth et al., 1987) and soybean protein 
isolation (Lee et al., 1985). 
 Adam (1996) studied the effect of partial substitution of cow’s milk 
by soymilk on the composition and sensory characteristics of yoghurt. The 
minimum percentages of fat, protein, total solids and solids- non- fat were 
obtained from yoghurt made from cow’s milk substituted by 20% soymilk 
compared to the maximum percentages in the control sample. The maximum 
ash content was in 5% soymilk yoghurt and the minimum in 20% soymilk. 
Yoghurt made from cow’s milk scored the highest in color, taste and overall 
acceptability, while 20% soymilk yoghurt scored the best. The flavor score 
was high in 20% soymilk yoghurt, although there was no significant 
difference, and the consistency did not show any significant difference. 
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CHAPTER THREE 
MATERIALS AND METHODS 
3.1 Materials 
 Goat’s milk was obtained from the University of Khartoum Farm. 
Khartoum Dairy Products Company (KDPC) kindly supplied the starter 
culture (1:1 combination of L. bulgaricus and S. thermophilus). Sugar 
(sucrose), plastic cups (100 ml size) and fruits (banana, Mango and Guava) 
were purchased from the local market. Dr. Karamalla, Department of food 
Technology, Faculty of Agriculture, University of Khartoum kindly supplied 
Gum Arabic. Soybean was obtained from Egypt. 
3.2 Methods 
3.2.1 Preparation of soymilk 
 Soymilk was prepared according to Adam (1996) as follows: Beans 
(200 gm) were soaked in one liter boiling water, kept in a refrigerator 
overnight and homogenized in 1.4 liters boiling water. The resultant slurry 
was filtered through cheesecloth to obtain the soymilk.   
3.2.2 Preparation of samples for yoghurt manufacture 
 Yoghurt was manufactured using goat’s milk with the addition of 
soymilk, Gum Arabic, sugar and fruits. Samples were prepared as follows: 
1- The first sample (control) was made from goat’s milk only. 
2- The second sample was made with goat’s milk supplemented by 10% 
soymilk + 0.5% Gum Arabic. 
3- The third sample was made with goat’s milk supplemented by 10% 
soymilk + 0.7% Gum Arabic. 
4- The fourth sample was made with goat’s milk supplemented by 15% 
soymilk + 0.5% Gum Arabic. 
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5-  The fifth sample was made with goat’s milk supplemented by 15% 
soymilk + 0.7% Gum Arabic. 
6- The sixth sample was made with goat’s milk supplemented with 20% 
soymilk + 0.5% Gum Arabic. 
7- The seventh sample was made with goat’s milk supplemented with 20% 
soymilk + 0.7% Gum Arabic. 
Sugar at the rate of 6% was added to all samples except the control. In 
addition, each sample (except the control) was divided into three parts: (a) to 
the first part banana juice (90 gm banana slices/100 ml water) was added, (b) 
to the second part, mango juice (50 gm mango slices/100 ml water) was 
added (c) to the third part guava juice (100 gm guava slices / 100 ml water) 
was added. 
3.2.3 Manufacture of yoghurt 
Yoghurt samples were prepared as described by Kosikowski (1982). 
Milk was heated to 90oC/30 min, followed by cooling to 45oC. Starter 
culture at the rate of 3% (1:1 combination of L. bulgaricus and S. 
thermophilus) was added. Soymilk, Gum Arabic, sugar and banana juice 
were added to milk before milk pasteurization, while mango and guava 
juices were added after pasteurization. The mixture was poured into clean 
dry plastic cups (100- ml size), covered and incubated at 42-45oC/4 hr, the 
cups were then placed in the refrigerator at 4oC. The chemical and sensory 
analyses were carried out at 0, 3 and 6- day intervals.  
3.2.4 Chemical analyses of milk and yoghurt 
3.2.4.1 Fat content 
 Fat content was determined by Gerber method according to Bradley et 
al. (1992) as follows: 10 ml of sulphuric acid (specific grafity 1.815 gm/ml 
at 20oC) were poured into a clean dry Gerber tube, then 10.94 ml of milk or 
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yoghurt sample were added. Amyl alcohol (1 ml) was added to the tube, 
followed by addition of distilled water (10 ml). The contents were 
thoroughly mixed till no white particles could be seen. Gerber tubes were 
centrifuged at 1100 revolutions per minute (rpm) for 4-5 minutes. The tubes 
were then transferred to water bath at 65oC/3 min. The fat column was 
immediately read after removal from water bath. 
3.2.4.2 Protein content 
 The protein content was determined by Kjeldahl method according to 
AOAC (1990) as follows:  ten milliliters of milk (10 gm yoghurt) were 
poured into a clean dry Kjeldahl flask and 2 gm Kjeldahl tablest (CUSO4) 
were added as catalyst. Twenty five milliliters of concentrated sulphuric acid 
were added to the flask, which was then heated until a clear solution was 
obtained), the flask then was left for another 30 minutes, after which the 
flask was removed and allowed to cool.  The digested sample was poured in 
a volumetric flask and diluted to 100 ml with distilled water. Five milliliters 
were distilled with 10 ml of 40% NaOH. The distillate was received in a 
conical flask containing 25 ml of 2% boric acid plus three drops of indicator 
(bromocresol green + phenolphthalein red).  The distillation was continued 
until the volume in the flask was 75 ml, then the flask was removed from the 
distillator.  The distillate was titrated with 0.1 N HC1 until the end point (red 
color) was obtained. 
      The protein content calculated from the following equation: 
                  N(%)   = 100014.0201.0 ××××
W
T  
     Protein content  = N(%) × 6.38 
Where: 
T = titration figure 
W = weight of the original sample 
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3.2.4.3 Total solids content 
The total solids content was determined according to the modified 
method of AOAC (1990): three grams of samples (milk or yoghurt) were 
weighed into a dry clean flat- bottomed aluminum dish, and heated on a 
steam bath for 10-15 minutes. The dish was then placed in an oven at 70oC 
overnight, cooled in a desiccator and weighed quickly. Heating and 
weighing were repeated until the difference between the two successive 
weighings, was less than 0.1 mg. The total solids content was calculated 
from the following equation: 
               Total solids (%)   =  100
0
1 ×
W
W   
Where:  
W1 = Weight of sample after drying 
W0 = Weight of sample before drying 
3.2.4.4 Ash content 
The ash content was determined according to AOAC (1990). Five 
grams of the sample were weighed into a suitable crucible and evaporated on 
a steam bath to dryness, then placed into a muffle furnace at 550oC for 3 hr, 
cooled in a desiccator and weighed. The ash content was calculated as 
follows: 
            Ash content (%) = 100
0
1 ×
W
W  
Where: 
        W1 = Weight of sample after drying 
        W0 = Weight of sample before drying 
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3.2.4.5 Titratable acidity 
The titratable acidity of milk and yoghurt was determined according 
to AOAC (1990). Ten milliliters of the sample were placed in a white 
porcelain dish, then five drops of phenolphthalein indicator were added. 
Titration was carried out using 0.1 N NaOH until a faint pink color, which 
lasted for 30 seconds, was obtained. The titration figure was divided by 10 to 
get the percentage of lactic acid. 
3.2.5 Sensory evaluation    
Yoghurt samples were subjected to sensory evaluation using 10 
untrained panelists at 0, 3 and 6 day intervals. The test was done in a 
duplicate (Appendix 1). 
3.2.6 Statistical analyses 
General Liner Models (GLM) were used to determine the effect of 
type of fruit (banana, mango, guava), concentration of soymilk (0, 10, 15, 
20%), concentration of Gum Arabic (0.5, 0.7%) and storage period (0, 3, 6 
days) on the chemical composition as well as sensory characteristics of 
yoghurt. Mean separation was carried out using Duncan Multiple Range test 
at α ≤ 0.05 (SAS, 1988). 
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CHAPTER FOUR 
RESULTS AND DISCUSSION 
 
4.1 Effect of level of substitution of soymilk composition of yoghurt 
Table 1 presents the chemical composition of yoghurt as affected by 
soymilk concentration. The fat content of yoghurt was significantly (P<0.05) 
affected by the concentration of soymilk, where the highest fat content was 
obtained in the control sample (3.67±0.17%) followed by milk supplemented 
with 10%, 20% and 15% soymilk (3.18±0.15, 2.89±0.46% and 2.94±0.42 
respectively). The protein content was significantly (P<0.05) affected by the 
concentration of soymilk with the highest protein content being in the 
control sample (7,51±0.82%), then the content gradually decreased to 
6.45±1.13, 6.57±1.16 and 6.20±1.17% as milk was supplemented with 15%, 
10% and 20% soymilk respectively. 
The total solids content was significantly (P>0.05) less in the control 
sample (14.12±0.57). The total solids content of yoghurt tended to decrease 
with the increase of soymilk concentration. The highest total solids was 
recorded in the 10% level of soymilk (18.65±1.34) followed by 15% and 
20%, (18.23±1.60 and 17.90±1.77 respectively). The difference in total 
solids, however, did not secure a statistical significance (Table 1). 
The ash content of yoghurt was highly significantly (P<0.001) 
affected by the concentration of soymilk. The ash content in the plain 
yoghurt (control) was 0.68±0.08, then gradually decreased as the 
concentration increased (0.63±0.09, 0.58±0.08 and 0.52±0.10% in yoghurt 
supplemented with 10%, 15% and 20% soymilk, respectively).  
The acidity was significantly (P<0.05) affected by soymilk 
concentration, with the highest acidity being in the plain yoghurt (control) 
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(1.12±0.02), then a gradual decrease was observed as the concentration 
increased (0.90±0.20, 0.89±0.15 and 0.89±0.14% for yoghurt supplemented 
with 10, 15 and 20% soymilk, respectively). 
The above results were in agreement with those reported by Adam 
(1996) and Blesa et al. (1980) who found that the fat content decreased as 
the soymilk concentration used for the manufacture of soy-yoghurt 
increased.  
The decrease in protein content with the increase of soymilk 
concentration might be due to lower protein content of soybean, and this 
result is in agreement with Blesa (1980) who found a decreasing trend of 
protein content from 3.0% to 2.5% in cow’s milk supplemented with 
soymilk. The fact that plain yoghurt (control) did not contain any additives 
as in the other types, a result might explain the increase in solids content in 
yoghurt made with the addition of sugar, Gum Arabic, fruits and soymilk. 
This explains the lower total solids content of the plain yoghurt, but as the 
soymilk was added to milk, there was an increase in total solids content. 
This result is in disagreement with the findings of Lee et al. (1990) and 
Adam (1996) who reported that, milk-based yoghurt contained higher total 
solid content than the soymilk alone. 
The ash content decreased by increasing soymilk concentration, a 
result that agreed with Metal and Steinkraus (1976) who reported a 
decreasing ash content with increasing soymilk concentration. The results of 
acidity obtained in this investigation are in agreement with those reported by 
Metal et al. (1974) who suggested that, the poor acid production in soymilk 
by Lactobacillus bulgaricus was due to particular inhibiting substances in 
soymilk that resulted in the failure of the organism to ferment sucrose and  
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Table 1. Effect of concentration of soymilk on the chemical composition 
of yoghurt 
 
Composition  
(%) 
Concentration of soymilk (%) 
S.L.
Control 10 15 20 
Fat 3.67±0.17a 3.18±0.51b 2.89±0.46c 2.94±0.42bc ** 
Protein 7.51±0.82a 6.45±1.13b 6.57±1.16b 6.20±17b * 
Total 14.12±0.57 b 18.65±1.34a 18.23±1.60a 17.90±1.77a * 
Ash 0.68±0.08a 0.63±0.09b 0.58±0.08c 0.52±0.10b *** 
Acidity 1.12±0.02a 0.90±0.20b 0.89±0.15b 0.89±0.14b * 
 
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
***   = P<0.001 
**     = P<0.01 
*       = P<0.05 
NS    = Not significant 
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other carbohydrates in soymilk. The results are also in agreement with the 
findings of Gehrke and Weister (1948) who reported that the lactic cultures 
produced less acid in soymilk than in cow’s milk. However, the results are in 
disagreement with Abou-Donia et al. (1980) and Metal and Steinkraus 
(1976) who reported increase in acidity with increasing level of soymilk 
added. 
4.2 Effect of concentration of soymilk on the sensory characteristics of  
yoghurt 
        Table 2 shows that, soymilk concentration significantly (P<0.01) 
affected the color of yoghurt, with the plain yoghurt scoring the highest in 
color (4.80±0.66) and then the score decreased by increasing soymilk 
concentration (3.70±1.19, 3.54± 1.15 and 3.35 ±1.25 in 10%, 15% and 20% 
soymilk, respectively, however the flavor score increased by increasing 
soymilk concentration (2.27±0.86, 2.37±0.80 and 2.43±0.87 in 10% 15% 
and  20% respectively), except for plain yoghurt, which scored the highest 
(3.53±0.90) (P<0.05). No significant variation was observed between the 
mean scores of different soymilk concentrations in consistency, taste and 
overall acceptability (P>0.05). However, the highest scores were obtained in 
plain yoghurt (3.23±1.19, 3.50±1.72 and 3.70±1.53 for consistency, taste 
and overall acceptability, respectively) The lowest score in consistency was 
in yoghurt supplemented with 15% soymilk (2.67±1.03), while the lowest 
score in taste was in 20% soymilk yoghurt (3.31±1.17) and the overall 
acceptability score was lowest in 10% soymilk yoghurt (3.41±1.18). 
The results of color, taste and overall acceptability are in agreement with 
Nosfor and Chukwu (1992) who reported that, yoghurt from cow’s milk 
showed higher scores in taste, color and overall acceptability than that made 
from milk. The results are also in agreement with those of Lee et al. (1990) 
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who reported that milk-based yoghurt was preferred by the sensory panelists. 
The results of flavor and consistency are in agreement with Abou-Donia et 
al. (1980) who reported that the control sample in the average gave the best 
organoleptic score, and also in agreement with El-Gazzar and Hafez(1992) 
who found the total organoleptic attribute of the normal fresh cow’s milk 
yoghurt to be excellent compared with those of yoghurt made from soymilk. 
However, the results of flavor are in disagreement with Mohamed (1999) 
and Cheng et al. (1990) who reported that the flavor score decreased with 
increasing soymilk concentration. 
 4.3 Effect of type of fruit on the chemical composition of yoghurt 
 The data in Table 3 shows that fat content was significantly (P<0.0.5) 
affected by type of fruit added the highest value was obtained in guava (3.13 
± 0.20) followed by banana and mango yoghurt (3.03 ± 0.27 and 2.85 ± 
0.89, respectively). The protein content was highly significantly (P<0.001) 
affected by type of fruit, with the highest content being in guava (7.41±0.39) 
followed by banana and mango (5.97±1.25 and 5.84±0.74, respectively). 
The total solids content was highest (P<0.001) in guava yoghurt (19.38 ± 
0.92) followed by banana and mango (17.78 ± 0.85 and 17.61 ± 206, 
respectively) the ash content was high in guava yoghurt (0.63 ± 0.06) 
followed by mango and banana (0.55 ± 0.12) and 0.55 ± 0.08, respectively. 
The acidity was significantly (P<0.001) higher in mango yoghurt 
(1.03±0.09) followed by banana and guava (0.84±0.13 and 0.81±0.15, 
respectivelyOur results agree with Abdalla (1997) who reported that fat and 
total solids content of banana yoghurt was higher than that was in mango 
yoghurt. Our results of acidity also agree with Abdalla (1997) who found 
that mango yoghurt was higher in acidity than banana one.  
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Table 2. Effect of concentration of soymilk on the sensory 
characteristics of yoghurt 
 
Sensory 
attributes 
Soymilk Concentration (%) 
S.L 
Control  10 15 20 
Color 4.80±0.66a 3.70± 1.19b 3.54± 1.15b 3.53± 1.25b ** 
Flavor 3.53±0.90a 2.27± 0.86b 2.37 ±0.80b 2.43± 0.87b * 
Consistency 3.23±1.19a 2.76± 1.03a 2.67± 1.03a 2.80± 0.94a NS 
Taste 3.50 ±1.72a 3.45± 1.23a 3.53 ±1.05a 3.31± 1.17a NS 
Overall 
acceptability 3.70±1.53
a 3.41± 1.18a 3.54± 1.00a 3.43± 1.06a NS 
     
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
**     = P<0.01 
*       = P<0.05 
NS    = Not significant 
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Table 3. Effect of type of fruit on the chemical composition of yoghurt 
 
Composition   
(%) 
Type of fruit 
S.L Banana Guava Mango 
Fat 3.03±0.27ab 3.13±0.20a 2.85±0.89b * 
Protein 5.97±1.25b 7.41±0.3a 5.84±0.74 b *** 
Total solids 17.78±0.85b 19.38±0.92a 17.61±206b *** 
Ash 0.55±0.08b 0.63±0.06a 0.55±0.12b *** 
Acidity 0.84±0.13b 0.81±0.15b 1.03±0.09a *** 
 
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
***   = P<0.001 
*       = P<0.05 
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The results of fat also agree with those of Gad El-Rab et al. (1995) 
who stated that, addition of guava juice to buffaloe's milk in zabadi 
manufacture lowered the fat content of the product. 
The results of total solids are in agreement with those of Duitschaever 
et al. (1973) who concluded that high solids fruit preparations would rise the 
total solids of fruit yoghurt. Kroger and weaver (1973) found that in fruit 
yoghurt the total solids content was strongly dependent on fruit addition, and 
Park (1999) reported that the blueberry flavored goat's milk yoghurt showed 
greater total solids and lower fat than plain yoghurt. The results however, 
disagree with Marges et al (1988) who reported that the addition of guava 
juice to zabadi from buffaloe's milk lead to slightly increase in acidity.  
4.4 Effect of type of fruit on the sensory characteristics of yoghurt 
 Table 4 shows that the color was significantly (P<0.001) 
affected by type of fruit yoghurt, with the highest score obtained in guava 
yoghurt (4.06±0.93) followed by mango and banana yoghurt (3.51±1.23 and 
3.21±1.25, respectively). The highest score of flavor (P<0.05) was obtained 
in banana (2.46±0.83), mango (2.33±0.86) and guava (2.28±0.83). The 
consistency was best (P<0.01) in banana yoghurt (3.87±0.99), while mango 
yoghurt was the worst in consistency (2.67±0.97). Although, taste was not 
significantly (P>0.05) affected by the addition of fruit in yoghurt 
manufacture, guava yoghurt scored best (3.49±1.09) followed by banana and 
mango yoghurts 3.42±1.19 and 3.37±1.20, respectively).  The overall 
acceptability was not significantly (P>0.05) affected by type of fruit used in 
the manufacture of yoghurt, although the highest score was obtained in 
guava yoghurt (3.52±0.95) followed by mango and banana (3.48±1.12 and 
3.37±1.12, respectively).  Our results in flavor and consistency agree with 
Abdalla (1997) who found that banana scored higher flavor and consistency 
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Table 4. Effect of type of fruit on the sensory characteristics of yoghurt 
 
Sensory attributes Type of fruit S.L. Banana Guava Mango 
Color 3.21 ±1.25b 4.06 ±0.93a 3.51± 1.23b *** 
Favor 2.46 ±0.83a 2.28 ±0.83b 2.33 ±0.86b * 
Consistency 2.87 ±0.99a 2.69 ±1.03b 2.67 ±0.97b ** 
Taste 3.37 ±1.20a 3.49 ±1.09a 3.42 ±1.19a NS 
Overall acceptability 3.37 ±1.16a 3.37± 1.16a 3.48 ±1.12a NS 
 
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
***   = P<0.001 
**      = P<0.01 
*       = P<0.05 
NS     = Not significant 
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 than mango yoghurt. It is also in accordance with Gad El-Rab et al. (1995) 
and Guirguis et al. (1984) who reported that the addition of guava juice to 
the milk lead to production of zabady with lowest firmness and consistency. 
The higher score of color, taste and overall acceptability might be due to the 
stability of color and taste during manufacture.  
Effected of concentration of Gum Arabic on the chemical composition 
of yoghurt: 
The data in Table 5 shows that fat content of yoghurt was significantly 
(P>0.05) affected by different concentrations of Gum Arabic used as a 
stabilizer in manufacturing yoghurt. The highest content of fat obtained in 
yoghurt with 0.7% Gum Arabic (3.03%) followed by 0.5% Gum Arabic 
(2.98%). The protein content was highest (P>0.05) in yoghurt made with 
0.5% Gum Arabic (6.45%), while the lowest content of protein was in 
yoghurt made with 0.7% Gum Arabic (6.35%). 
However, the total solids content (P>0.05) was highest in yoghurt 
made with 0.5% Gum Arabic (18.44%) and lowest in yoghurt made with 
0.7% Gum Arabic (18.08%). The ash content and acidity (P>0.05) were 
highest in yoghurt made with 0.5% Gum Arabic (0.59 and 0.90%) and 
lowest in 0.7% Gum Arabic (0.57 and 0.89). 
Our results of fat, protein, total solids, ash and acidity are in 
agreement with the findings of Abou-Dawood et al. (1993) who reported 
that, addition of 0.4% gelatin or 0.8% driloid had a very slight effect on 
chemical composition of the resultant yoghurt. 
However, the results of protein content are in disagreement with 
Abou-Dawood et al. (1993). 
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Table 5. Effect of concentration of Gum Arabic on the chemical 
composition of yoghurt 
 
Composition 
(%) 
Concentration of Gum Arabic (%) S.L 0.5 0.7 
Fat 2.98a 3.03a NS 
Protein 6.44a 6.35a NS 
Total solids 18.44a 18.08a NS 
Ash 0.59a 0.57a NS 
Acidity 0.90a 0.89a NS 
  
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
NS     = Not significant 
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4.6 Effect of concentration of Gum Arabic on sensory characteristics of 
yoghurt 
Table 6 presents the sensory attributes as affected by the concentration 
of Gum Arabic. It was found that the yoghurt with 0.7% Gum Arabic was 
the best in color (P>0.05), flavor (P>0.05), taste (P>0.05) and overall 
acceptability (P>0.05) and the results were 3.60±1.21, 2.36±0.85, 3.48±1.12 
and 3.47±1.08, respectively. The best consistency was obtained (P>0.05) in 
yoghurt with 0.5% Gum Arabic 2.76±1.00. Our results are in agreement with 
El-Sobery and Shalaby (1991), who stated that the addition of some 
hydrocolloidal substances produced yoghurt with more acceptable rheologicl 
properties.  Our results are also agrees with Leder and Thomasow (1973) 
who stated that addition of gelatin improve yoghurt consistency. 
4.7 Effect of storage period on the chemical composition of yoghurt 
Table 7 shows that, although fat content was not significantly affected 
(P>0.05) by storage period, it increased at the third day of storage period 
(3.19±0.58%) and was low at the beginning of storage period (3.13±0.46). 
The protein content (P<0.001) and acidity (P<0.05) increased from 
6.22±0.97 and 0.94±0.18 respectively at the beginning of storage period to 
6.93±1.25 and 0.96±0.17, respectively, at the end of storage period. 
However, the total solids (P<0.01) and ash (P<0.001) contents increased 
from 17.05±2.22 and 0.59±0.09 at the beginning of storage period to 
17.74±2.43 and 0.64±0.10 respectively at the 3rd day, followed by   a 
decrease to 16.95±2.05 and 0.58±0.11 at the end of storage period. The 
results of protein agree with the findings of El-Shibiny     et al. (1979a, b), 
Mohran and Said (1990) who reported that, during the storage of yoghurt, 
either at cold of room temperature, soluble protein, total protein and amino 
acids values gradually increased. 
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Table 6. Effect of concentration of Gum Arabic on the Sensory 
characteristics of yoghurt 
 
Sensory attributes Gum Arabic concentration (%) S.L 0.5 0.7 
Color 3.59±1.18 a 3.60 ±1.21a NS 
Flavor 2.35±0.83 a 2.36 ±0.85 a NS 
Consistency 2.76 ±1.00a 2.73  ±0.99a NS 
Taste 3.38 ±1.19a 3.48 ±1.12a NS 
Overall acceptability 3.45 ±1.09a 3.47 ±1.08a NS 
 
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
NS     = Not significant 
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Table 7. Effect of storage period on the chemical composition of yoghurt 
 
Composition (%) Storage period (days) 
S.L 0 3 6 
Fat 3.13 ±0.46a 3.19± 0.58a 3.18± 0.49a NS 
Protein 6.22 ±0.97b 6.90± 1.18a 6.93 ±1.25a *** 
Total solids 17.05 ±2.22b 17.74±2.43a 16.95± 2.05b ** 
Ash 0.59± 0.09b 0.64 ±0.10a 0.58± 0.11b *** 
Titratable acidity 0.94±.0.18a 0.95± 0.16a 0.96 ±0.17a NS 
 
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
*** = P<0.001 
** = P<0.01 
NS = Not significant 
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The decrease in total solids towards the end of storage period is in line 
with El-Shibiny et al. (1979a, b) who reported that total solids content 
decrease proportionally during the storage period. The decreased in ash 
content at the end of storage period is in agreement with the findings of 
Adam (1996) who reported that, the ash content decreased with progressing 
storage period. The increase in acidity with advancing storage period agrees 
with Hamdy et al. (1974) and Abrahamsen (1978) who reported that, the 
total acidity of the resultant fermented milk increased during storage. The 
decrease in fat content during the storage period is in agreement with 
Shanley (1973) who reported that, with progressing storage period, the 
values decreased, a result which might be attributed to the microbial action 
on the components of yoghurt (fat, protein and lactose). 
4.8 Effect of storage period on the sensory characteristics of yoghurt 
Table 8 shows that color, taste, consistency and overall acceptability 
(P<0.001) were best on the 3rd day of storage period (3.94±1.17, 3.01±1.02, 
3.64±1.06 and 3.72±0.98 respectively), then they deteriorated towards the 
end (3.16±1.22, 2.84±0.94, 3.06±1.26 and 2.99±1.12 respectively). 
However, the flavor improved (P<0.001) from 2.17±0.88 at the beginning of 
storage period to 2.63±076 at the end of storage period.  The results of color 
are in agreement with Adam (1996) who reported that the highest score of 
color was obtained at day zero. The increase in flavor with advancing 
storage agree with Mehana and Hefnawy (1990) who reported that 
acetaldehyde content gradually increased over storage time, that continued 
during the first six days of storage. Our results are in agreement with El-
Shibiny et al. (1979a) who mentioned that, acetaldehyde content increased 
with advancing cold storage. The results of taste, consistency and overall 
acceptability are in agreement with those reported by Adam (1996).          
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Table 8. Effect of storage period on the Sensory characteristics of 
yoghurt 
 
 
Sensory attributes Storage period (days) S.L.0 3 6 
Color 3.86± 1.07a 3.94 ±1.17a 3.16± 1.22b ***
Flavor 2.17 ±0.88b 2.45 ±0.95a 2.63± 0.76a ***
Consistency 2.45 ±1.01b 3.01 ±1.02a 2.84± 0.94a ***
Taste 3.60 ±1.16a 3.64 ±1.06a 3.06± 1.26b ***
Overall acceptability 3.70 ±1.07a 3.72± 0.98a 2.99 ±1.12b ***
 
Means within the same row bearing similar letters are not significantly 
different (P>0.05). 
S.L.   = Significance level 
*** = P<0.001 
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CHAPTER FIVE 
CONCLUSIONS AND RECOMMENDATIONS 
 
5.1 Conclusions 
 Form this investigation the following conclusions can be drawn: 
1- The highest fat, protein and ash contents and acidity were found in the 
plain yoghurt, while the highest total solids content was obtained in 
yoghurt made from 10% soymilk. 
2- The plain yoghurt gave the best scores of color, flavor, consistency 
and overall acceptability, while the best score in taste was obtained in 
yoghurt made with 15% soymilk. 
3- The total solids content was high in guava yoghurt, while other 
constituents were high in  plain yoghurt. 
4- Gum Arabic at 0.5% gave the highest total solids content.  
5- Storage of yoghurt for 3 days gave the highest fat, total solids and ash 
contents, while storage for 6 days resulted in high protein content and 
acidity. 
6- The highest scores in color, consistency, taste and overall 
acceptability were found in yoghurt stored for 3 days, while the flavor 
was best when yoghurt was stored for up to 6 days. 
5.2 Recommendations  
 The study recommends the following: 
1- Local fruits of Sudan as papaya and other tropical fruits can be used 
for the manufacture of fruit yoghurt. 
2- Research should be focused on vitamin content of yoghurt from goat’s 
milk supplemented with soymilk. 
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3- Attempts should be made to manufacture cowpea milk for 
supplementation in infant food. 
4- The microbiology of yoghurt made with soymilk or cowpea milk 
should be determined. 
5- In such yoghurt, other stabilizers such as guar gum should be tried. 
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APPENDIX  
 
Name………………………………………     Date………………… 
 
Sample 
No. Color Flavor Consistency Taste
Overall 
acceptability 
      
      
      
      
      
      
      
      
      
      
      
      
Color        flavor                  
 consistency 
1. unacceptable     1. extremely   
 1. tough 
2. moderately unacceptable                    2. moderately intense                 
  2. moderately tough 
3. slightly acceptable                              3. slightly 
intense                         3. slightly soft 
4. moderately acceptable                          4 . bland                           
  4 . soft 
5. acceptable                                          
taste                                                overall acceptability 
 1.unacceptable                                     1. unacceptable 
2.  moderately unacceptable                  2. moderately 
unacceptable              
3. slightly acceptable                             3. slightly acceptable 
4. moderately acceptable                       4. moderately 
acceptable 
5. acceptable                                          5.  acceptable 
 
